I. Introduction
===============

Smartphones, such as Android phones and iPhones, are \"a new technology combining mobile communication and computers in a handheld device\" \[[@B1]\]. With a simple touch of its keypad, users can perform a variety of tasks, from accessing online information to staying connected to people from around the world \[[@B2]\]. They are making rapid changes to the delivery of healthcare \[[@B3][@B4][@B5][@B6]\]. Many people use smartphones as their primary means to access healthcare information and as useful tools for healthcare management \[[@B1][@B7]\]. Smartphone users can download numerous health applications (apps) with multiple functions, such as references or calculators \[[@B8]\]. These apps can help people manage their own health and wellness, promote healthy living, and gain access to information when and where they need it \[[@B9]\]. Given these trends, the market for healthcare apps is rapidly increasing. Indeed, more than 165,000 health apps are available in major app stores \[[@B10]\].

There are more pregnancy apps than any other health and fitness apps \[[@B11]\]. Childbearing women often seek information about their future or current pregnancies because they are inexperienced or desire to share their experiences with others; furthermore, they seek professional consultation and reassurance via instant connectivity \[[@B12]\]. To fulfill their needs, women use a variety of methods. In the past, expectant mothers might have obtained pregnancy-related information from others, such as midwives, doctors, friends, or relatives; however, nowadays, electronic media such as the Internet and television provide easy and convenient access to maternity information \[[@B12]\]. Recently, apps have become a new approach to providing maternity information that is readily accessible---literally at the touch of a button---at little or no cost and at any time and any place \[[@B11][@B13][@B14]\]. As a result, there is an increasing number of apps for pregnancy, birth, and child care; currently more than 1,000 such apps can be found in app stores \[[@B11]\].

Information and experience acquired during the childbearing period is critical for the future health of mothers and babies. Misinformation derived from apps can cause unnecessary worry or false reassurances, resulting in poor outcomes \[[@B11]\]. Because apps are becoming an increasingly important source of information during pregnancy, concerns about the quality of these apps are increasing. Some websites and magazines have introduced suitable apps for pregnant women \[[@B15][@B16][@B17]\]. Furthermore, app stores provide information such as the number of times an app has been downloaded and user reviews or scores to help people choose which apps to download. However, people often delete downloaded apps that they are dissatisfied with, and reviews are optional and subjective \[[@B18][@B19][@B20]\]. Moreover, app descriptions do not generally contain advice or safety information to serve as tools for medical care, and the quality of these apps is not guaranteed \[[@B21][@B22]\]. As a result, the information from apps for pregnant women cannot be considered completely safe.

The most important aspects of an app for expectant mothers are that it should fulfill their needs and be trustworthy. There is a concern that the quality of many apps in development is poor, given that many are not based on scientific knowledge of advanced care delivery \[[@B3]\]. Therefore, health professionals need to monitor the quality of information provided by pregnancy apps and identify women\'s needs during the prenatal period. However, until now, no study has been conducted to explore the quality and user opinions of pregnancy apps. Therefore, we explored the opinions of actual consumers regarding the use of apps for pregnancy, birth, and child care and reviewed the content and quality of information provided by these apps. This study could be helpful in identifying appropriate pregnancy apps and monitoring the quality of these apps. It could also provide a baseline for developing qualified apps suited to the needs of pregnant women.

The purpose of this study was to determine pregnant women\'s opinions of apps for pregnancy, birth, and child care and to review the characteristics, content, and credibility of these apps.

II. Methods
===========

This study was a cross-sectional survey. Data were collected from three maternity hospitals in Daegu during March 2014. To be included, each participant had to (1) be a prenatal woman at least 8 weeks after confirmed pregnancy or a post-natal woman within 6 weeks of giving birth and regularly engaging in follow-up visits with an obstetrician, (2) own a smartphone, (3) understand the content of smartphone apps used, and (4) provide consent to participate in the study.

Two hundred and one women who visited the three maternity hospitals during the study period participated. Of these, 193 were included in the final analysis because 8 questionnaires were incomplete. This number was sufficient for the predetermined sample size (n = 187), which was calculated using G\*power 3.17 based on an effect size of 0.18, an alpha of 0.05, and a power of 0.80.

1. Measurements
---------------

### 1) Utilization of apps for pregnancy, birth, and child care

A questionnaire was developed to examine participants\' usage patterns of pregnancy apps and their reasons for using them. To guarantee questionnaire validity, the items were reviewed by two nursing professors. A preliminary test was conducted using 14 pregnant women who visited at an obstetric outpatient clinic in Daegu. Four items were subsequently revised to ensure that the participants understood the questions. The final questionnaire consisted of 6 demographic items, 6 items exploring participants\' general usage of smartphone apps, 12 items about pregnancy app usage, and four items exploring the opinions of non-users.

### 2) Credibility of mobile app information

A measure of the credibility of health information from healthcare websites was developed by Woo and Cho \[[@B23]\]. It was adopted and revised to systemically review the quality of pregnancy app information. One obstetrics/gynecology (OB/GYN) physician, one nursing professor, one nursing informatics professor, and one clinical nurse practitioner were recruited to review the revised measure and ensure its validity. The measure comprised 19 items on four subscales: 7 items for *content components*, 4 items for *information clarity and protection*, 5 items for *content management*, and 3 items for *information source*. All items were rated using a 5-point Likert scale, with higher scores indicating greater reliability of app information. Cronbach\'s alpha was 0.72.

2. Procedure and Ethical Issues
-------------------------------

The study was conducted after permission was received to collect data from each hospital nursing director. Once this permission was received, we contacted the unit mangers of the hospitals and explained the research protocol and purpose. No researchers were directly involved in the distribution and collection of the survey questionnaire. The unit managers distributed the questionnaires and collected them upon completion. The nurse unit managers explained the purpose and contents of this study to participants as well as their right to confidentiality and privacy protection. They also explained that participation in this research was entirely voluntary and that it would not influence the care they would receive during their hospital stay. If a participant wanted to drop out at any point, she could do so. A voluntary informed consent was received before the participant continued with the survey.

3. Review of Apps for Pregnancy, Birth, and Child Care
------------------------------------------------------

Using the names provided by survey participants, we searched for apps in the Google Play Store (for Android apps) and the Apple App Store (for iOS apps) and then downloaded them to a Samsung Galaxy Note, Samsung Nexus 7, Apple iPhone 5, and Apple iPad as applicable. When an app was found in both stores, the Android version was chosen. Apps were evaluated for information credibility using a standardized form developed by a researcher with a clinical and educational background in OB/GYN.

4. Data Analysis
----------------

Data were analyzed using SPSS ver. 21.0 (IBM, Armonk, NY, USA). Frequencies and chi-square tests were used to evaluate app usage patterns in relation to participant characteristics.

III. Results
============

1. Participant Characteristics
------------------------------

The mean participant age was 31.47 years (standard deviation, 4.24; range, 20--49 years), and about half were aged 30 to 34 years. About 54% were primiparas. More participants were homemakers (67.9%) than employed (32.1%), and 63.7% had used a smartphone for more than three years. Messenger apps were the most commonly used (56.0%).

2. Usage of Apps for Pregnancy, Birth, and Child Care
-----------------------------------------------------

[Table 1](#T1){ref-type="table"} shows participants\' use of apps for pregnancy, birth, and child care. More than half (55.4%, n = 107) had used such apps. Significantly more primiparas than multiparas used them (χ^2^ = 7.93; *p* = 0.019). Moreover, significantly more participants who reported long-term smartphone use than those who reported short-term use used these apps (χ^2^ = 11.14; *p* = 0.038). There were no differences in app use by age, pregnancy phase, occupation, education, or income. However, compared to other age groups, meaningfully more women younger than 29 years old had used these apps (χ^2^ = 5.5; *p* = 0.063).

3. User Responses
-----------------

[Table 2](#T2){ref-type="table"} shows app choice and usage information. On average, users downloaded 2.4 free and 0.69 paid apps and used them for 31.2 minutes per day. Most users chose to download an app after searching its contents themselves (n = 66, 61.7%). Most considered necessity (33.6%) as the reason for downloading the app. Convenience was also an important reason (29.5%). The information most frequently obtained from the apps were risk signs and diseases during pregnancy (16.8%), physical changes related to a normal pregnancy (16.0%), and prenatal education (14.6%).

[Table 3](#T3){ref-type="table"} shows users\' opinions of the benefits and weaknesses of the apps. Most frequently cited benefits were \'convenience\' (35.8%), \'immediacy\' (25.9%), and \'ease of access\' (22.2%). The weakness most frequently cited was \'lack of credibility\' (39.0%). In an open answer section addressing missing information, many participants (45.3%) expressed a need for expert opinions and opportunities for question and answer sessions on diet and medication administration during pregnancy.

4. Review of Apps for Pregnancy, Birth, and Child Care
------------------------------------------------------

One-hundred eighty-one apps related to pregnancy, birth, and child care were identified from participant answers, but only 59 were unique. Additionally, 12 were excluded because they could not be found. The remainder were reviewed using a structured measurement tool. [Table 4](#T4){ref-type="table"} shows the top 5 apps (56.3% of all apps) used by participants. Saybebe was most commonly mentioned (n = 43, 25.7%). Most apps were available for both iOS and Android operating systems (n = 45, 95.7%) or were free (n = 46, 97.9%).

[Table 5](#T5){ref-type="table"} shows the results of the review. Most apps had more than one function; 11 (23.4%) had only one function. The most common function was information (80.9%). Tools such as a pregnancy term calculator and alarm (44.7%) or social networking services, such as blogging and forums (40.4%), were also common. Internet portals were the most prevalent type of developer (23.4%).

Information credibility was lowest (1.78 ± 1.2) as measured by the information source subscale and highest (2.68 ± 1.04) as measured by the content management subscale. The 2 items with the lowest scores were \'clearly provides information source\' (1.73 of 5) in the information source subscale and \'provides warnings about using information related to pregnancy, birth, and child care\' (1.35 of 5) in the content components subscale.

IV. Discussion
==============

Mobile apps for pregnancy, childbirth, and child care are some of the most common healthcare apps used by women. Because these apps have considerable potential in the health of women and infants, their content and quality should be monitored and managed by healthcare professionals. From this perspective, this study was very meaningful because it identified the usage patterns and need for apps among child-bearing women, and it clarified issues surrounding app quality. Our results could be the basis for developing appropriate apps suited to meeting the needs of women and for monitoring app quality.

Over half the smartphone users among our sample used at least one pregnancy app; furthermore, younger women with less experience with pregnancy tended to use more apps. These findings are similar to those described in a mobile analytics report showing that 47% of all users of health apps used pregnancy apps \[[@B24]\]. They are also similar to those found in a recent study, which showed that younger people are more familiar with app use \[[@B25]\]. Similar to the findings obtained by Fleming et al. \[[@B12]\] in a qualitative study, primiparas tend to use more apps. They often feel anxiety about pregnancy (an unknown experience to them) and could feel relieved by using smartphone apps to address their fears about giving birth. This could help them realize that fears about becoming pregnant and expecting their first child are normal. This suggests that mobile apps could be appropriate tools for young expectant mothers.

Most users decided to download apps after searching their contents themselves. Furthermore, they considered necessity and convenience to be the most important factors before downloading an app. This suggests that users will not use a smartphone app simply because it is innovative or readily available. Instead, the app must be convenient and aid them in health-related tasks \[[@B26]\]. Most participants stated that they used apps to obtain information. However, despite advantages such as convenience, issues related to app credibility were reported. This lack of credibility was of greatest concern to users, just as it was for health professionals in a previous study \[[@B9][@B27]\]. Although most women frequently used the apps to search for information, the credibility and content of the apps were sometimes dissatisfying. Moreover, many participants reported that apps needed to offer expert opinions and opportunities for Q&A sessions on diet and medications. This suggests that women want credible and professional information about their conditions from a health professional.

We reviewed 47 apps referred to by participants. Most had more than one function, the most common of which were information, social networking, and tools. Like Saybebe, the top-ranking medical app on the Google Play Top App chart, the apps most commonly selected by participants had multiple functions. Although healthcare apps have recently begun to evolve in various ways, such as offering remote monitoring via wearable devices, the majority of women use apps with simple functions \[[@B5]\]. In particular, the information function was the most common, as was found in previous studies. The study of Tripp et al. \[[@B11]\] showed that 40% of reviewed apps had an informative function, and it can help reduce the need to visit the hospital, relieving anxiety by educating consumers and allowing them to understand their own conditions \[[@B6]\]. Interestingly, the social networking function was important for pregnant women. Anxiety arising from inexperience can be relieved by sharing of experiences with those in the same situation via electronic communication. However, communication with health professionals using an app remains limited. If interactive communication with health professionals through mobile apps is enhanced, users could get more professional and useful health information quickly, thus improving their health.

Most tools included with apps were simple calculators for estimating date of birth or contraction timers; there were few advanced tools, such as those for fetal monitoring. Users must be cautioned on the use of these tools because they could lead to unnecessary worry or false reassurance \[[@B11]\]. Healthcare apps are developed by a variety of institutions, from individuals to healthcare organizations. In this study, the most common sources of pregnancy apps were Internet portals or commercial sites rather than healthcare organizations. It is possible that some pregnancy apps were created for entertainment and were not approved or sponsored by healthcare professionals. Similarly, the credibility of app information was lower than average. The credibility subscale with the highest score was content management, which involves providing updates and highlighting the purpose of the app (e.g., selling or information). In contrast, the information source subscale had the lowest score among the four credibility subscales. In other words, information provided about the app developers was highly credible, but the information sources for app content were not. A recent study similarly pointed out that the content and developers of an app often lacked authority \[[@B28]\]. Therefore, healthcare professionals should call attention to the dangers of misinformation from non-professionals and uncertain information sources. The lack of appropriate caution on the use of these apps prompts the need for further discussion regarding regulatory measures in their development. The regulation of healthcare app monitoring by healthcare professionals should be considered.

In conclusion, the number of pregnancy apps is rapidly increasing, and they are playing an ever more important role in the health of women and infants. This descriptive study explored the use of mobile apps for pregnancy, birth, and child care and reviewed the characteristics and content of those used by pregnant women. Credibility was evaluated for 47 apps used by study participants. We determined that apps have become an important information source for pregnant women. The quick provision of credible professional information is needed by users. The findings of this study indicate areas in which health professionals can concentrate when assessing app quality. The involvement of healthcare professionals is needed to develop and operate suitable apps for pregnancy, birth, and child care.
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